Introduction
Arthroscopic knee surgery is one of the most common orthopaedic procedures performed worldwide, and would seem intrinsically "low risk" for infectious complications. and outcomes. Simple knee arthroscopy, including debridement, meniscectomy, meniscus repair, synovectomy, microfracture, and lateral release, were considered. We did not include complex procedures such as ligament reconstruction, fractures, or complex cartilage repair techniques.
Methods
To identify relevant papers dealing with knee infection after "simple" arthroscopic surgical procedures, we performed a research of literature on arthroscopy in English language using the MEDLINE database with the search strings "septic arthritis" OR "infection" AND "arthroscopy" AND "knee." Additional articles were identified by checking the references. Two authors (G.B. and S.L.D.D.) independently reviewed each abstract. Once a paper was identified as likely to be included, fulltext versions were obtained. Conflict about the inclusion of a paper was resolved by further evaluation, which was undertaken by the senior author (D.R.).
Results
A total of 550 published papers were extracted. Overall, 537 papers were excluded from the analysis for the following reasons: 7 were review articles, 4 were not in English, 6 were case reports, 502 studies were not related to the research, 11 studies did not evaluate the infectious outcome, 2 were letters to the editor, and 5 papers had a missing abstract. Thirteen papers were finally included (►Fig. 1).
Incidence
Reported rates of infection after "simple" arthroscopic knee surgery ranged from 0.009 3 to 1.1% 6 (►Table 1). Unfortunately, there was no consensus on the definition of postsurgical septic arthritis in any of the selected papers. The definition of deep infection was specified only in three studies, wherein patients were considered infected only if there was a positive joint-fluid culture. 4, 5, 7 Many of the studies reporting surgical site infection (SSI) were published before publication of the Centers for disease control and prevention (CDC) guidelines in 1992, which defined postoperative wound infections as superficial, incisional, deep incisional, and organ or space SSI. In the 1980s, reported an elevated rate of septic arthritis following arthroscopy at an institution, where 4 infections occurred out of 101 arthroscopic procedures performed during a 3-month period (infection rate, 4%). Three infections occurred after knee arthroscopy. During the subsequent 6 months, three additional postarthroscopic infections occurred among 251 arthroscopic procedures; so, the rate decreased to 1.2%. Review of the combined data from the entire 9-month observation period from May 1990 through January 1991 showed an overall knee infection rate of 1.1%. Previously, data on all postarthroscopic septic arthritis during a 4-year study were reported by Armstrong et al 5 on more than 4,000 knee arthroscopies. Eighteen patients became infected (infection rate: 0.42), but the infection rate dropped to 0.4% when cruciate ligament reconstructions were excluded. More recently, Bert et al 4 retrospectively compared the incidence of knee-joint sepsis after routine arthroscopic surgery of the knee with and without preoperative intravenous antibiotics at a single outpatient surgery center over a 3-year period. The infection rate was 0.12% and in particular, 0.15% for those patients who received prophylactic antibiotics before the arthroscopic surgical procedure and 0.16% for those patients who did not receive antibiotics. In the same year, Balabaud et al 10 described only four cases of infection after knee arthroscopy (one anterior cruciate replacement, one quadriceps tendon suture, and two "simple" arthroscopies). 
Microbiology and Risk Factors
The causative bacteria were reported only in four papers (►Table 2). In the majority of reports, the pathogen most commonly identified from surgical site infections that occur after arthroscopy was Staphylococcus, both coagulase positive and negative. Other infections have been reported to include Enterobacter cloacae (6 patients), Streptococcus spp. (6 patients), and Serratia marcescens (3 patients); 11 patients had culture-negative infections. Risk factors for infection have been addressed in multiple studies although they usually have been identified through surveillance analysis, with or without comparison with controls. Several risk factors have been suggested by this uncontrolled data including preoperative risk factors, factors related to the host, and surgical risk factors (►Table 3).
The use of intraoperative intra-articular steroids has been discussed frequently as a risk factor for infection.
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Armstrong et al
5 showed that use of intra-articular corticosteroids declined after the first 2 years of the study, and the risk of infection with its use was highly significant. These results were also confirmed later by Armstrong and Bolding in 1994. 6 The CDC recommends avoiding the use of intraoperative intra-articular steroids.
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The efficacy of prophylactic antibiotics in knee arthroscopy has been discussed in two papers. Wyatt et al, 15 in their large sample of patients who underwent simple knee arthroscopy, reported that there was no association between preoperative antibiotic use and postoperative deep or superficial infection rates. Similar results in terms of incidence of knee joint sepsis after routine arthroscopic surgery of the knee with and without preoperative intravenous antibiotics were reported by Bert et al, 4 who performed a retrospective study on the incidence of infection after routine arthroscopic meniscectomy with and without prophylactic antibiotics. Over a 3-year period, 2,780 arthroscopic cases were collected. Of the 933 patients who received an antibiotic, 1 (0.11%) had a deep infection. Of the 1,847 patients who did not receive an antibiotic, 3 (0.16%) had a deep infection. Although these results were not statistically significant, this study had an insufficient sample size to rule out a clinically significant difference. The results of this study confirmed that there is no value in administering antibiotics before routine arthroscopic meniscectomy to prevent joint sepsis. The study by Clement et al 14 attempted to identify and quantify patient-and procedure-related risk factors for postarthroscopic knee infections using a large dataset. They found that there were higher rates of deep, superficial, and total infections among tobacco users, patients undergoing high-complexity procedures, morbidly obese patients, men, diabetic patients, and patients younger than 50 years. Tobacco use was the strongest predictor of deep infections, followed by procedure complexity, morbid obesity, diabetes, age younger than 50 years, and male sex. Again, a higher rate of deep infections was observed among younger men (age < 50 years) undergoing low-complexity procedures. Similar results were previously reported by Yeranosian et al, 11 who found that male sex and younger age were associated with infections but did not stratify by deep, superficial, and total infection rate, nor did they consider additional risk factors known to predict surgical-site infections in other areas of orthopaedics, including tobacco use, body mass index (BMI), and diabetes. The age at surgery, like the risk factor, was confirmed by Bert et al 4 and Sherman et al, 7 who found that age more than 40 years was associated with an increased risk of infection. The other variables studied (race, gender, BMI, American Society of Anesthesiologists [ASA] status, diabetes, operative time) were not associated with risk of postoperative infection.
Other risk factors such as length of surgery, number of procedures performed during surgery, and type of procedures were studied. Time of surgery and tourniquet time of more than 60 minutes were statistically significant factors for increased risk of postoperative infection. that the tourniquet time was a dominant predictor of complications. The overall complication rate for the procedures in which a tourniquet was used was 8.9%, with 5.4% major and 3.7% minor complications, but Sherman's group did not separately differentiate infections from overall major complications.
Treatment and Outcome
The treatment modalities were clearly stated in only six papers (►Table 4). Most patients were successfully treated with a combination of antibiotic therapy and surgical intervention. All patients with more significant infections received intravenous antibiotics for prolonged courses, ranging from 15 days 10 to 4 weeks. 4 For some patients, intravenous antibiotic therapy was followed by another 2 to 4 weeks of oral antibiotic therapy. Although all patients were cured, some reported a decreased knee function. They also reported good clinical results in four cases treated with only needle aspiration and 2 weeks of intravenous antibiotic therapy. Because these studies were not controlled trials designed to assess validated outcome measures, it is difficult to draw conclusion; however, clearly, infectious complications can be associated with some disability after these usually welltolerated procedures.
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Discussion
Septic arthritis after knee arthroscopy is a very uncommon complication. Data from literature indicate an incidence rate ranging from 0.009 to 1.1% in patients undergoing simple arthroscopic procedures. Unfortunately, there was no consensus on the definition of postsurgical septic arthritis in all the reviewed papers. The definition of deep infection was only specified in three studies in which patients were considered infected only in case of a positive joint-fluid culture. 4, 5, 7 For this reason, it was difficult to arrive at any crucial conclusion regarding the incidence, risk factors, and treatment. In this review, we considered only those cases that underwent simple knee arthroscopy including diagnostic arthroscopy, debridement, meniscectomy, meniscus repair, synovectomy, microfracture, and lateral release. Infections in immunocompromised people are generally difficult to diagnose due to aspecific symptoms, but patients undergoing knee arthroplasty are generally in good health and infections sustained by opportunistic agents including parasites are never reported and hospital-acquired bacteria are reported with the highest frequency. Moreover, fever itself cannot be considered an accurate symptom related to infection.
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Staphylococci remain the most commonly isolated microorganisms from postarthroscopy SSI.
3-6,9,10,15 In 11 cases with deep infections, the causative microorganism was unknown. Risk factors for infection have been addressed in multiple studies although they usually have been identified through surveillance analysis, with or without comparison with controls. The use of intraoperative intra-articular steroids has been certified as a risk factor for infection in two of the reported papers. 5, 16 Tobacco users, patients undergoing high-complexity procedures, morbidly obese patients, men, diabetic patients, and patients younger than 50 years are predisposed to a higher incidence of superficial and deep infections. Other risk factors, such as length of surgery, number of procedures performed during surgery, and type of procedures, were studied. Time of surgery and tourniquet time of more than 60 minutes were statistically significant factors for increased risk of postoperative infection. Factors encountered are quite different than those reported to be associated with the risk of infection in patients undergoing joint arthroplasty.
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In conclusion, although uncommon, postarthroscopy SSI do cause significant morbidity in patients, usually requiring readmission to the hospital, at least one additional operation, and prolonged antibiotic therapy, both intravenous and oral.
